Today, the assumption of efficient capital markets is very controversial, especially in these times of crisis, and is challenged by research showing that the pricing was distorted by detection of long memory. This study aims to test the existence of the persistence effect using statistical analysis such as R/S; its corollary named Hurst exponent and the ARFIMA process. In practical terms, our research was conducted on daily data on stock returns of 21 countries classified into three groups according to their levels of development over the period from January 2000 to December 2010. The results obtained allowed us to conclude that the property of long rang dependence tend to be associated with relatively thin stocks.
Efficient market subject to the random walk Market with a memory -Market perfect ideal in the sense of the theory -No correlation and low correlation delayed -Small error : normal fluctuations in prices -Convergence to equilibrium -Subject to market imperfections, -Temporal Correlation -Lasting deviations of prices -Imbalance
In general the hypothesis of efficiency implies that the return series are characterized by a zero memory (total independence of returns) which means the absence of serial correlation between them and therefore we cannot predict future returns to from past returns. The controversy about this is that the proponents of efficiency seem to accept the predictability of short-term profitability (low dependence where dependence between observations of shortterm) but simultaneously advocate the absence of long memory in these same series.
Thus, the ability to predict future performance from past one is observed to be a crucial issue in finance, both from an academic or practical point of view.
Several statistical tools for the development of chaos theory on economic and financial data were used. Indeed, the study of Hsieh (1991) in the U.S. market raises many doubts about the fact that the S & P500 can be considered following a random walk, the same way Peters (1994) highlights the dependencies long-term returns of the Dow Jones Industrial. Opong, Mulholland, Fox and Farahmand (1999) studied the returns of major market indices English and Jacobsen (1996) studied the long-term dependencies indices of seven industrialized countries. Finally, Golaka C. Nath (2001) attempted to test the presence of long memory in the Indian market using daily NIFTY indices for the period of June 5, 1990 until November 2001 while applying the analysis R/S test and the non-linearity: the variance ratio test.
The objective of the paper is to test stock index returns for long memory using data from a sample of 21 stock markets with a wider development spectrum in terms of size, liquidity and importance in the economy, as an attempt to provide further international evidence on the link between long memory in stock returns and the level of stock market development. While the sample includes the developed stock markets of USA, the France, the Germany the Italy, the UK, the Japan, and the USA, it also includes, in addition to the emerging markets of Tunisia, South Africa, Egypt, Saudi Arabia, South Korea, Argentina, Australia, those of the seven emerging powers of Turkey, Indonesia, Brazil, Mexico, China, India and Russia . In what follows we will expose, first, a literature review of researches made on the concept of long memory, we will then set out, in the second section, the concept of Hurst exponent, the R/S and the ARFIMA model, then we will show the empirical evidence. Finally, we will present the results.
Literature Review:
The phenomenon of long memory appeared in the year 1895 from observations of the astronomer Newcomb and the chemist Student (1927) . The fact that time series may exhibit a dependence structure of long-term became important research topic in economics. Hurst (1951 Hurst ( , 1957 , Mandelbrot and Wallis (1968) , Mandelbrot (1972) and McLeod and Hipel (1978) , the search for dependence structures in long-term economic and financial series has been the subject of many contributions. Among these studies may be mentioned those of Diebold and Rudebusch (1989) and Sowell (1992) on the real product, Diebold and Rudebusch (1991) on consumption, Shea (1991) and Backus and Zin (1993) on the term structure interest rates or LO (1991) on the stock market. Note that a possible explanation for the presence of long memory in these various series lies in aggregation phenomena, both temporal and macroeconomic (see Granger (1980) , Gonçalves and Gourieroux (1987) and Lardic and Mignon (1997) ).
The interest in research on long memory is further highlighted by recent developments back from modeling the volatility of the series through ARFIMA process (see Bollerslev and Mikkelsen (1996) , Baillie et al. (1996 ) and Ding and Granger (1996) ) leading to the process FIGARCH (fractionally integrated GARCH). Despite the development of these various research studies of the forecast series through ARFIMA processes are relatively rare in the literature. Baillie (1996) , Doukhan et al. (2003) and Robinson (1994a Robinson ( , 2003 provide an overview of the processes of long memory and fractional integration. Davidson and Terasvirta (2002) , in turn, they studied the non-stationary, long memory and nonlinearity of time series. Since then, this concept has been applied in various fields, including for example: finance on a series of inflation rates (Baillie et al (1996) ), on a series of exchange rates (Bisaglia and Guégan (1998) , Ferrara and Guégan (2000) ) and price series of shares traded in stock markets (Willinger et al (1999) ), the economy on a series of gross national product and economic nature (Smith et al. (1997 ) and Geweke and Porter-Hudak (1990) ), the series on public transport in passenger traffic in the metro (Ferrara and Guégan (1999) ), the spot price of electricity (AK Diongue and D. Guégan (2003) ) and meteorology (Caballero (2003) , Brody, Syroka and Zervos (2002) ).
Timotej Jagric, Boris Podobnik, Marko Kolanovic (2005) in their paper, presents a wavelet analysis of long-range dependence (LRD) based on the Hurst exponent is presented. An estimator is used to perform an analysis of LRD in the capital markets of six transition economies. The results suggest that we can divide the stock markets into two groups: markets with strong LRD (the Czech Republic, Hungary, Russia, and Slovenia), and markets with no or only a weak form of LRD (Poland and Slovakia). Additionally, if the Hurst exponent is estimated on a sliding time window, the results show some additional properties, which we believe are representative for the markets in transition economies. David G. McMillan, Pako Thupayagale, (2009) in their article they funds some results showing that African markets (largely) display a predictable component in returns; while evidence of long memory in volatility is very mixed. In comparison, results from the control of the UK and USA show short memory in returns while evidence of long memory in volatility is mixed. These results show that the behavior of equity market returns and risks are dissimilar across markets and this may have implications for portfolio diversification and risk management strategies.
We propose to continue the work of Meese and Rogoff (1983) 
Methodology
To detect the dependence of long-term or the presence of long memory phenomenon, Mandelbrot suggests using the statistic R/S also called (rescaled Range or Range over standard deviation) that was originally developed by Hurst (1951) at its analysis on the Nile floods.
The Hurst phenomenon:
The invention of Hurst is the study of long-term statistical dependence on various hydrological series. This is from his study of the ideal capacity of a water tank that Hurst could exhibit the long memory process. The empirical law of Hurst is by dividing the tank capacity by the standard deviation of T successive discharges of a river; Hurst found that this ratio is proportional to T H , where H is a constant called Hurst exponent usually between 0 and 1. If water levels were independent of the river, Hurst should have found that this ratio behaved as T 1 / 2 . The fact that the ratio of the capacity of the standard deviation is proportional to T H is known as the "law of Hurst" or "T H Law" (Mignon (1998), p.194) .
The empirical discovery of Hurst means that the series of Nile water levels is highly dependent, in other words, the effects of a shock, for example, will have repercussions on the behavior of long-term series of levels of the Nile. Following a flood (respectively decelerating) the water levels will also remain very high (very low) for several successive years. I will say that this series has a long-term memory.
The empirical discovery of Hurst was the basis of various long memory process developed later as the work that has subsequently been further developed by Mandelbrot ((1965), (1972) ).
Definition of the statistical R / S:
The statistical R/S is defined as the range R of the partial sums of deviations of a time series from its mean divided by its standard deviation (S t ). Thus, a time series X t , t = 1,.....,T, X T is the average; the statistical R/S denoted by Q T is written:
With R: the extent S T : the standard deviation of the series.
The range R is always positive. Therefore, the statistic R/S is always non-negative. In his study, Hurst found that the statistic R/S behaves like T H , where H is a mean of 0.73. The constant H is called Hurst exponent (0 <H <1) which is given by:
is particularly interesting insofar as the value used to classify time series according to their dependence structure.
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Hurst's law can be apprehended through R/S which is asymptotically proportional to T H with 0 <H <1.
In his article in 1997, Mignon has determined a correlation measure of long-term CH linked to the Hurst exponent.
H is a measure of long-term correlation between past observations and future observations for a past and a future sufficient long C H > 0 if H > ½ When H ~1, C H then increases.
We can specify three types of dependencies based on the values of H and C H .
-If H = ½ then C H = 0, therefore the process has no dependence on long-term, this type of process is called short memory.
-If ½ < H < 1, the autocorrelations are positive and decrease very rapidly when the delay increases, these are the characteristics of a long memory process, we can say here that the series thus has the effect of dependence of Joseph long term. This is called persistence phenomenon in case "if the series has been on the rise the previous period, there is a high probability that it is also on the rise next period." -If 0 < H < ½, we are talking about anti-persistent process that is to say that the C H correlation is negative this is explained by rising phases which tend to be followed by phases of decline. This is a particular form of long memory, which was named "anti-persistence of long-term dependency." Therefore, the Hurst exponent, which is determined from analysis of the R/S, provides a measure of the intensity of long-term dependence in a time series. But the major drawback is that the statistic R/S does not determine whether (H) is statistically significant, it is for this reason that Lo (1991) developed the statistical R/S changed.
The analysis R/S modified Lo (1991):
The statistical R/S (rescaled range) introduced by Hurst in 1951 has a major drawback is that it is very sensitive to the dependence of short-term and also it is not a statistical test since its theoretical distribution is unknown.
As a solution to these problems, Lo (1991) developed the modified R/S statistics from where it tests the null hypothesis of short memory against the alternative of long memory.
The statistical R / S changed, denoted Q mT is written:
The weights w j (q) have been suggested by Newey and West (1987) The modified R/S statistics differs from the modified R/S only by its traditional denominator since it includes not only the standard deviation of the series but also the weighted autocovariances.
Concerning the choice of q, Andrews (1991)) provides the following rule:
φ is the estimator of the autocorrelation coefficient of order 1. Subsequently w j (q) become:
where Q is the modified R/S statistics and T the number of observations.
Statistics V allows a statistical test on the value of H by comparing the estimate with the values tabulated by Lo (1991). (Mignon (2002), p.341).
From his article "Long-term memory in stock market pray" Lo (1991) showed a side of the robustness of the modified R/S statistics in many forms of heteroscedasticity and generally weak dependence, and on the other hand its superiority to the analysis R/S traditional when it serves to distinguish short memory of long memory.
The ARFIMA model:
ARFIMA models are the long memory process that identifies the phenomena of persistence. These models have been developed by Granger and Joyeux (1980) and Hosking (1981) and are a generalization of ARIMA of Box-Jenkins in which differentiation exponent of was an integer.
Recall that the ARMA (p, q) is used when the process is stationary. However, if the process is nonstationary so it must be integrated. In other words, the time series are integrated of order d (I (d)), therefore they should be stationary after "d" differentiations in time this process is known as ARIMA (p, d, q) model where d is integer.
Thus, the presence of a unit root (d = 1 in the ARIMA models) refers to the phenomenon of infinite memory, and no unit root (d = 0) corresponds to the case of short memory, or even no memory. These two classical models do not take into account the intermediate cases: the existence of a parameter "d" of fractional differentiation. However, the presence of such a non-integer coefficient is particularly interesting since it allows characterizing the long memory process. This fractional ARIMA model presented independently by Granger and Joyeux (1980) and Hosking (1981) where the time series must be integrated to a fractional value of "d". The ARFIMA model is a significant development in the modeling of time series, because it contains a part of an ARMA traditional side to reflect the behavior of short-term and on the other hand, a parameter of fractional integration designed to clarify the long-term movements in the series studied. Against the fractional Gaussian noise depends only on a single parameter, the Hurst exponent H, and if he can actually characterize the behavior of a series of long-term, it cannot claim to explain the behavior in the short term.
The simplest ARFIMA process is the ARFIMA (0, d, 0) or fractional noise parameter in discrete time: it is defined as follows:
Hosking (1981), Geweke and Porter-Hudak (1983), Lo (1991) , showed that there is a noteworthy relation between the parameter of ARFIMA processes and the Hurst exponent H: d = H -1/2 Therefore, it is possible to perform a classification of time series based on the values of the parameter "d".
-If 0 <d <1/2: ARFIMA process is a stationary process with long memory. The autocorrelations are positive and decrease hyperbolically to 0.
When the delay increases, the spectral density is concentrated around low frequencies (slow cycles), it tends to infinity when the frequency tends to zero. We are facing a persistent process (1/2 <H <1).
-If d = o, the ARFIMA process reduces to the standard ARMA process and has no structure of long-term dependency.
-If -1 / 2 <d <0, the process is anti-persistent, the autocorrelations alternate in sign and the spectral density is dominated by high-frequency components (spectral density similar to the frequency, tends to zero).
Empirical Evidence:

Database:
The collection, processing and preparation of data for empirical tests were made, largely, from daily data provided by Euronext and EMDB database. Our sample is composed by the indices over the 21 countries ranked by their economic power (composed of 7 economic powers, 7 emerging powers and 7 other emerging powers).
The study is spread over the period from January 2000 to December 2010.
Preliminary study:
As a first step toward exploring the statistical properties of the return series and to pre-test for the presence of long memory, a battery of tests is conducted. The first set tests for the presence of unit roots in the returns series. The rejection of the unit root hypothesis is suggestive of random walk and hence of no memory in the returns series. The three unit root tests used in the paper are the Augmented Dickey-Fuller (1981) , Kwiatkowski et al. (1992) , and Phillips-Perron (1988), referred to hereafter as ADF, KPSS and PP, respectively.
Acceptance of the assumption of stationarity, using the previous tests, does not exclude the presence of a systematic pattern or some form of dependence in the data. The presence of such properties might signal long memory. For this reason, the paper also provides the WHITE test for randomness and the BDS test, suggested by Brock et al. (1996) , for a wide range of non-independence in the data such as linear and non-linear dependence and chaos.
The table in the appendix A provides the results pertaining to the unit root tests. As can be seen from this table, we note that:
-Over the period studied in total, the kurtosis is less than 3 (except for the SSE and ISE-100) for all series. This implies a high probability of extreme points and the series studied exhibit thinner tails than the normal. Moreover the coefficient of Skewness which is different from zero indicates the presence of asymmetry which contradicts the criterion of a linear Gaussian distribution, more if the coefficient is negative (SP500, FTSE JSE and MIBTEL) we say that 'there is a tail negatively skewed, in which the weight of below average returns is dominating and vice versa. Also we found that the Jarque-Bera test has a high value for all indices which confirms the non-normality of the data studied.
A normal distribution is in practice very rarely observed in financial markets. Thus, if we had applied the statistical properties of the normal distribution, the performance displayed by most active in this period of study would never have happened! The most important consequence is that this type of distribution underestimates the real risk assets. The academic world is well aware of the above, but, like the assumption of efficient markets, continues to apply the hypothesis of normal distribution by convenience.
-The Dickey Fuller statistics are greater than the critical value this highlights the presence of a unit root and therefore the detection of non-stationary.
-We find that the Phillips Perron statistic for the index series is greater than the critical value. This comes to confirm, just for these indices, the results obtained using the Dickey Fuller test, that is to say the presence of a unit root in the series.
-The table indicates that the calculated values of the KPSS statistic on the index series are all higher than the critical values given; therefore we reject the null hypothesis of stationarity of the series indices.
-The results obtained by applying the White test confirm the heteroscedastic series since the assumption of heteroscedasticity is accepted among fifteen to twenty countries in the sample. (Note that the rejection of homoscedasticity can be due to an effect frequently encountered in financial time series which is the ARCH effect, this may indicate that profitability is not (iid) but this does not confirm the efficiency markets).
-The corrected test of Box-Pierce for heteroscedasticity indicated the absence of serial correlation; one can possibly explain this contradiction of the results obtained by the reflection of heteroscedasticity in the series. It is therefore apparent from these tests that the return series are heterospecific but has no serial correlation. We can conclude, taking into account heteroscedasticity assumption, that the weak sense for this sample of countries is checked, and therefore the past returns are not good predictors for future one.
-In the first table of the appendix B, we use the BDS test that checks almost always the nonlinearity. On reading the table, where we took the values of m going from 2 to 6, we see that the BDS statistic rejects the null hypothesis of random walk, the test values are below 1, 96.
Study of long memory:
4.3.1. In the whole period:
As the earlier, we can estimate the Hurst exponent H from the application of the method R/S, and therefore we can deduce the estimate (d) from the relationship:
The table in the appendix C provides an estimate of the exponent R/S, Hurst, that of (d) of the ARFIMA process and the C H .
From the results of the table, we note that according to the method R/S, all series exhibit a phenomenon of persistence thus demonstrating the presence of long memory because the Hurst exponents are greater than 1/2 and d > 0. Nevertheless, the traditional statistic of R/S does not determine whether the estimated value of H is significantly different or not to 1/2. We can work around this problem by applying the method of R / S amended, which provides us with statistical V that we compare it with the critical values given by Lo (1991) , which in the case of one-sided test these values are 1,620 1,747 at the respective threshold of 10% and 5%, we find that only six rounds among the twenty-one exhibit long term dependence: the returns of following market indexes: LQ 45, SSE Composite, TUNINDEX, EGX, Tadawul and Merval. For the rest of the series, the memory detected from the traditional analysis of R/S seems to be short-term memory, this confirms what we have previously mentioned, the statistic R/S is sensitive to the presence of a short-term memory in the return series, thus we can conclude that long memory is a characteristic of efficient markets at the expense of developed one.
Despite their relative thinness, KOSPI, FTSE/JSE Afrique Top 40 and S&P/ASX 50 are the only indices of the emerging market exhibiting short memory. The relative efficiency of these markets can be attributed to a large extent to the wide range of reforms undertaken to substantially open up the stock market to foreign investors, to improve transparency and disclosure and to organize the market in line with developed stock markets.
The results pertaining to the five indices of emerging powers ISE-100, Bovespa, IPC, NIFTY and MICEX are similar to those of developed markets in the sense that they are not suggestive of long memory.
The absence of long memory dynamics can be rationalized for developed stock markets on the grounds that they are informationally efficient. Prices tend to reflect all publicly available information and any new one is fully arbitraged away. Thin markets, on the other hand, are characterized by various institutional rigidities that perpetuate informational inefficiency and asymmetry.
Inappropriate information acquisition and dissemination about firms issuing equities, lack of adequate regulatory environment, especially in relation to property rights and protection of creditors were found to be strongly associated with low levels of financial and stock market development (Levine, 1999) . In addition, the presence of price manipulations, use of inside information and the inadequacy of important institutional aspects in relation to listing requirements and the absence of specialized brokers, tend to be typical characteristics of thin markets. These characteristics encourage speculative activities and may explain the departure of stock prices in these markets from their fundamentals and their slow adjustment to new information.
Over periods with different trends:
For the sake of rigor we will try to show in this paragraph if there is some connection between detection of long-term persistence and the market trend, for this reason we divided the study period in each index bullish and bearish periods, the results are summarized in the table in appendix D.
The table shows that the ownership of long-term dependence on market index returns tend to be associated with stock market indicating an upward trend, a phenomenon that suggests that long memory may be linked to particular characteristics of the environment in which each stock markets works.
Conclusion:
A market is informationally efficient if it is impossible to predict future returns from past returns since all information, known or anticipated, is already incorporated in the price. So, it is impossible to make abnormal profits by speculating on the difference between the observed market price and its fundamental value. But this definition of efficiency is challenged by the presence of long memory in that persistence is characterized by an autocorrelation function which decays slowly when the delay increases and this leads to the existence of a gap sustainable between market price and its fundamental value.
To test the presence of long memory in the series of stock returns of 21 countries that constitute our sample, we used the technique for estimating the long memory parameter of the method that is based on heuristic methods R / S.
The procedure of the heuristic R / S amended, which provides us with statistical V shows that only six rounds among the twenty-one exhibit long term dependence: the following returns of market indexes LQ 45, SSE Composite, TUNINDEX, EGX , Tadawul and Merval therefore we can infer a violation of the assumption of weak form of efficiency in these markets. Whereas for the other series there was evidence of a short memory that is to say, a presence of short-term autocorrelation, more it was observed that the characteristic of long memory seems to be closely linked to countries whose level of development is relatively low and markets that the trend is up.
The persistence completely destroys the hypothesis of market efficiency since it signals a time required for the integration of information in the price. A persistent market would be a market where information fits very slowly. In a market antipersistant integration of information is also very slow, but mostly because of overreactions that are corrected, over time. We are far from ideal market defined by the proponents of the rationality of investors. 
